A real random variable X is said to have
Cauchy distribution with parameters λ, μ.
We shall denote it by ε(λ·,μ) if the random variable is distributed according to the density fix) = 1 λ 2 + (χ -μ) 2 for -oo < X < + oo (1) where λ > 0, μ are real constants. It is well known that if there are two independent real random variables X^, X2 having Cauchy distribution with parameters λ^, μk (k = 1,2) then their sum Y = X1 + x2 (2)
follows the Cauchy distribution with parameters Λ = λ^ + X2t μ = /¿.J + μg. The converse statement is not true. There exist pairs of independent random variables X1, X2 whose distributions differ from Cauchy, but for which the sum (2) follows the Cauchy law. Such distribution functions are given, for instance, by the following densities -223 -for -00 < χ < + 00
The characteristic function of f 1 (x) is (p^Ct) = = 6-^1(1 +t 2 ), the characteristic function of f2(x) is cfU(t) = e~^lt I -1-^ thelr product ig ¿ 1 + t -2A|t| 91(t).<p2(t) = e which corresponds to the Cauchy distribution £(0;2λ). Other examples of such distributions are given by P. Arcangeli! [1] and E. L u k a c s [5] , p. 206; a more general case is given by A. Puglisi [6] , We will give a characterization of set of pairs of independent random variables X1, X2 whose sum follows the Cauchy distribution with parameters λ > 0, μ = 0«, We shall denote this set by Denote </>k(t) = E exp(i t Xk) the characteristic function of X^. Since X^, X2 are independent real random variables according to the Cauchy law with parameters 0, μ^ = 0 (k = 1,2) and the sum (2) follows the Cauchy law, then the characteristic function of Y is
where ak(t), ^jjCt) (k = 1,2) are new real unknown functions (from (3)) it is obvious that cpk(t) ¿ 0. Putting (4) into (3) we obtain the equations
for -oo < t < -oo Putting (t) = a (t), jB^t) = /3(t) (6) we obtain
Putting (6) and (7) into (4) we get <Pl (t) a exp^-λ^ Iti + a(t) + i /?(t)J for -»< t (
and
Using the known properties of the characteristic function c|>(t) is continuous and positive definite we obtain the following theorem Theorem 1. The necessary and sufficient condition for a pair of independent random variables X^ , X2 to belong to the set is that their characteristic functions are given in the form (8) where a(t) and ,a(t) are real,continuous and satisfy the conditions A method of determining the distributions belonging to Cλ Let X^, X2 be a pair of independent random variables and let the sum (2) follow the Cauchy law with parameters λ > 0, ¿1=0.
Denote ffc^) = E exi> ^ ^ c haracteristic functions of X^ Ck = 1,2), then the characteristic function of the sum (2) is where 0<"p<1, 0<q<1· and ρ + q = 1, are characteristic functions of a pair of independent random variables whose sum follows the Cauchy law. Example. Let X^, X2 be a pair of independent random variables whose characteristic functions cp^C"t) (k = 1,2) are given by formulae 
